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1. Termnal Learning Objective: Gven the reference materi al
equi pment to be recovered, and personnel, direct vehicle self-
recovery operations, per FM 21-305, FMFRP 4-34, and applicable

2. Enabling Learning Objectives: Gven the reference materi al
equi pnent to be recovered, and personnel, per FM 21-305, FMFRP
4- 34, and applicabl e equi pment operator’s manual s:

a. Conpute the total |oad resistance. (3510.1.7a)
b. ldentify safety requirenents. (3510.1.7b)

c. Direct crane operations. (3510.1.7c)

d. Direct winching operations. (3510.1.7d)

e. Direct recovery operations using nmechani cal anchors.
(3510. 1. 7e)

f. Direct recovery operations using natural anchors.
(3510.1. 7f)

g. Direct vehicle towi ng operations. (3510.1.79)

QUTLI NE

1. FHHDBEPEHIENT REPA RS An expedient repair or neasure i s any nethod by
which a task is acconplished using naterial s that are on hand; however,

expedi ent repairs should only be used as a | ast resort in energency
situations. To prevent injury to personnel or nore danage to equi pnent, an
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assi stant shoul d al ways be avail abl e to the operator when fiel d expedi ent
neasures are bei ng enpl oyed.

a. Changing a Hat Tire on a 5-ton Truck Wthout a Jack

(1) Replacenent of a flat front tire on a 5-ton vehicle can be
acconpl i shed as fol | ows:

(a) Hrst, the vehicle operator shoul d make sure wheel chocks
or rocks of sufficient size are available to chock the wheel s once the
vehicle is raised, and that the spare tire and wheel assenbly has been
posi tioned cl ose to the vehicle.

(b) Nowthe parking brake shoul d be engaged and then the | ug
nuts securing the wheel that has the flat tire shoul d be | oosened but not
r enoved.

(c) Next, atinber about five feet |ong shoul d be secured at
an angle to the front bunper wth a chain or rope. The tinber shoul d be
pl aced of f center of the front bunper in front of the frane rail on the side
of the vehicle wth the flat tire.

(d) QOnce the tinber is secured to the front bunper, the
bottomof the tinber nust be placed in a shallowhole to prevent it from
novi ng when the vehicle is driven forward.

(e) The operator wll release the parking brake and, watching
the assistant, very carefully and slowy nove the vehicle forward until the
tinber isin a vertica position and the wheel has cleared the ground.

(f) MNow the brakes nust be set and the wheel s chocked. Now
the flat tire and wheel assenbly can be replaced wth the spare assenbly.

(g) Once the spare tire has been secured in position on the
axl e, the wheel chocks shoul d be renoved. The operator should slowy drive
the vehicle in reverse until the tire is back on the ground and the stress
has been renoved off the tinber.

(hy Hnally, the operator nust tighten the lug nuts and
renove the tinber fromthe front bunper.

(2) Ghanging a flat on the front or rear of a vehicle.

(a) Hrst, the vehicle operator nust find a piece of tinber
of sufficient strength that is longer than the di stance fromthe bottom of
the axl e housing to the ground, and position the spare tire and wheel
assenbl y cl ose to the vehicle.
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(b) Next, the operator shoul d nake sure wheel chocks or rocks
of sufficient size are avail abl e to chock the wheel s once the vehicle is
rai sed.

(c) Wth all therequired naterial at hand, the vehicle
operator shoul d | cosen but not renove the lug nuts securing the wheel that
has the flat tire.

(d) Next, he shoul d wedge one end of the tinber agai nst the
bottomof the axle at an angle and the other end in a shallow hole in the
ground.

(e) Nowwatching the assistant, the vehicle operator shoul d
slowy drive the vehicle onto the tinber until the wheel clears the ground.

(f) Once the wheel clears the ground, he shoul d set the
brakes and have the assistant chock the wheel s.

(g) Wth the vehicle secured in place and the wheel off the
ground, now he can renove the wheel and tire assenbly and replace it wth the
Spare tire.

(h) Qnce the spare has been positioned and secured to the
axl e, the wheel chock shoul d be renoved; and the vehicl e operator shoul d
slowy nove the vehicle forward or in reverse until the tireis on the ground
and the piece of tinber is no | onger wedged under the axle.

(i) FEnaly, the vehicle operator should tighten the Iug
nut s.

b. M98 Series \Vehicle Bwrgency Fan Q utch Querride Service

(1) The radiator fan on the M98 Series vehicle engi ne nornal |y
activates when the engi ne tenperature exceeds 2200 Fahrenheit which is wthin
the nornmal operating range of 1900 to 2300 Fahrenheit and deactivates when
engi ne tenperature drops to 1900 Fahrenheit. |f the engine overheats in an
energency situation the energency fan clutch override service shoul d be
perforned to ensure continuous fan operation.

(2) The energency fan clutch override service is perforned as
fol | ows:

(a) Hrst, the vehicle operator shoul d nake sure the engi ne
is stopped, the transmssion is in neutral, and the parking brake is set.

(b) Next, he shoul d rai se and secure the hood.
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(c) Wth the engine off and the hood rai sed, the tine del ay
nodul e connect or nust be di sconnected fromthe control val ve connector.

(d) MNowthe vehicle operator should start the engine, and
check the fan for continuous operati on.

1 If the fan does not operate continuously, the vehicle
operator shoul d shut down the engine and i rmedi ately notify his supervisor or
unit nai nt enance secti on.

2 |If the fan does operate continuously, the engine
should be allowed to cool at anidle until the engine tenperature |lowers to a

nornal operating tenperature of 1900 - 2300 Fahrenheit.

(e) Ater the conpletion of his mssion, the vehicle shoul d
be turned into the unit nai ntenance section and they shoul d be nade aware of
t he energency service perforned on the vehicle.

c. M39 Series \ehicle Radiator Fan A utch Bxvergency Service

(1) The radiator fan on the M39 Series vehicle engine nornal |y
acti vates when the engi ne cool ant tenperature exceeds 1850 Fahrenheit, which
iswthinthe normal operating range of 1750 Fahrenheit to 1950 Fahrenheit.

(a) Engine overheating is nornal |y caused by danage to the
thernostat that governs the operation of the cooling systemfan.

(b) In an energency situation the operator nay, if unit
nai nt enance personnel are not available, performa radiator fan clutch
ener gency servi ce.

(c) The operator can bypass the fan thernostat by securing
the fan to the engine's fan clutch assenbly. This procedure wll be
explained later in the | esson because there are a coupl e of other procedures
that shoul d be perforned prior to the service.

(2) Synptons of engi ne cool i ng systemoverheati ng.

(a) The engine cool ant tenperature exceeds 1950 Fahrenheit as
so indicated by the engi ne cool ant tenperature gage.

(b) The engine cool ant tenperature has not decreased after
the operator has stopped the vehicle and allowed the engine toidle. A this
point, the operator wll also check the followng areas of the engine cool i ng
systemand take the appropriate corrective action:
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1 (heck the radiator core for obstructions, and if
cl ogged, renove any debris.

2 (heck the coolant level in the surge tank, and if
low add coolant to the surge tank to a level at the bottomof the surge tank
fill neck.

3 Check for cool ant |eakage fromsurge tank, cool ant
hoses, and hose connections, and if |oose, tighten the connections.

4 Renove the dipstick and check engine oil level, if
low add oil to the proper |evel.

5 (heck radiator fan clutch operation, if the fan bl ade
is not turning, shut down the engine and install the override | ockup bolts.

(3) FRadiator fan clutch energency service.

(a) Hrst, stop the engine by turning the ignition swtch and
battery swtch to the "GFF' position. [f anyone is in the vehicle' s cab,
nake sure that they are anare of the danger in engaging these swtches while
t he energency service is being perforned.

(b) Next, raise the hood and secure it in the up position.
Mike sure the retaining bar retaining pinis placed conpletely through the
retaining bar once the bar is attached to the bunper bracket.

(c) Nowrenove the two clutch override | ockup bolts fromthe
storage boss on the fan clutch support bracket.

(d) Wth the storage bolts renoved, |ine up the alinenent
nark on the side of the fan nounting plate wth the alinenent nark on the
side of the fan clutch assenbly. The fan nounting plate should turn freely
by hand.

1 The alinenent nark for the fan clutch assenbly shoul d
be positioned at approxi nately three o' cl ock.

2 If the alinenent nark for the clutch assenbly is not
inits proper location, wthout starting the engine, have an assistant tap
the engine ignition swtch to nove the alinenent nark to its proper position.

(e) Wth the alinenent narks lined up, insert the two clutch
override |l ockup bolts into the holes of the fan nounting plate and tighten
the bolts by hand.



(f) MNow using the appropriate size wench, tighten the
override bolts until fully seated to secure the fan nounting plate to the fan
cl utch assenl y.

(g0 Wth the fan nounting pl ate secured to the clutch
assenbl y, close and secure the hood.

(h) Nowstart the engine and allowthe engine to cool at idle
speed until the engine cool ant tenperature drops to a nornal operating

tenperature range of 1750 Fahrenheit to 1959 Fahrenheit.

(1) Hnally, as soon as possible, nmake certain your unit
nai nt enance section is nade aware of the energency service perforned on the
vehi cl e.

d. Caging the Soring Brake Chanbers

(1) The brakes on our tactical wheeled vehicles wth a straight air
brake systemw || autonatically |ock and stop the vehicl e whenever a | arge
loss of air pressure occurs. |If this occurs and before the vehicle can be
towed or noved of f the road, the spring brakes nust be rmanual |y rel eased.

(2) The vehicle operator shoul d manual | y rel ease/ cage the spring
brakes only in an energency to nove the vehicle out of danger or to prevent
an accident if the vehicle has stopped on the road and traffic is being
i npeded.

(3) The spring brake chanbers wll be caged as fol | ons:

(a) Hrst, nake sure the parking brake control rel ease val ve
is engaged and the wheel s are properly chocked before rel easi ng/ cagi ng the
springs in the spring brake chanbers.

(b) Next, renove the dust cap/rubber plug fromthe brake
chanber to be caged and place the itemin the nap conpartnent so it won't get
lost. Be sure to informna ntenance personnel as to the location of the item
for reinstallnent after the brake systemis repaired.

(c) Ater renoval of the cap, inspect the inside of the
chanber to ensure it is free of debris. If the chanber is clogged wth nud,
sand, or dirt, do not attenpt to cage the brake chanber unl ess the chanber
can be cl eared.

1 Ar pressure nay be used to clean out a cl ogged
spring brake chanber.



2 |f the chanber cannot be cleaned out with air
pressure, do not attenpt to clean it out by renoving the rimclanp bolt or
nut and separating the chanber hal ves. H gh pressure inside the brake
chanber wll cause injury or death if rel eased.

3 |f the chanber cannot be cleaned out, replace the
dust cap and notify organi zati onal nai nt enance personnel of the situation.

(d) Nowrenove the nut, washer, and rel ease/ caging bolt from
the storage housing on the brake chanber. Notice that the bolt is threaded
on one end and has a "T' at the other end.

(e) Insert the T-end of the release/caging bolt into the hole
inthe top center of the brake chamber and position it into the key-way of
the netal di aphragminsi de the brake chanber.

(f) Wth the T-end of the bolt inserted in the key-way, turn
the rel ease/ caging bolt one-fourth of a turn clockw se until the T-end of the
bolt catches on a stop inside the brake chanber.

(g9 MNowpull onthe bolt to nake sure it is firnmiy holding in
the di aphragmw thin the chanber. If the bolt cannot be pul led directly out
of the spring brake chanber after it has been turned, the bolt is properly
seat ed.

(h) With the rel ease/caging bolt properly seated, install the
washer and nut on the bolt. Tighten the nut finger tight until it cones in
contact wth the washer on top of the spring brake chanber.

(i) The length of the threaded end of the rel ease/ cagi ng bol t
extendi ng out of the chanber nust be neasured wth a ruler. The proper
length of the bolt when the chaner is fully caged is three inches for the
M39 series vehicles and two and one-hal f to three inches for the LVS when
neasured fromthe top of the nut to the end of the threaded end of the bolt.

(j) Hnally, turn the nut clockw se on the rel ease/ cagi ng
bolt until the proper length is obtained. Repeat this procedure wth all
spri ng brake chanbers.

2. PROOEDURES FAR REGOBER NG VEHAES I n any recovery operation, the
followng eight steps shoul d be used to nake the recovery task | ess tine
consumng and as easy as possi bl e.

a. Reconnoiter the Area




(1) Check the terrain for an approach to the | oad; then detern ne
the nethod of rigging and the availability of natural anchors. As wth any
tactical mssion, a recovery crew nust know the probl embefore naki ng
deci si ons.

(2) A conplete ground survey of the area shoul d be nade and then
the best route of approach to the disabled vehicle should be selected to
prevent possi bl e di sabl enent to the recovery vehicl e.

b. Estinmate the Stuation

(1) Estimate the resistance created by the | oad and determne the
capacity of the available effort. For nost recovery operations invol vi ng
w nching, the available effort woul d be the naxi rumcapacity of the w nch.

(2) In sonme recovery operations, the nmaxi numdi stance between the
w nch and the disabl ed vehicle could be restricted, naki ng the avail abl e
effort as little as half the w nch capacity.

c. Gilculate the Ratio. onpute an estinated nechani cal advantage (MY
for the rigging by dividing the resistance of the | oad by the avail abl e
effort (AE), wnch capacity. Aways round off the nunber.

d btain Resistance. Gonpute the tackle resistance and the total
resi st ance.

e. \Verify the Sol ution

(1) Gonpute the line forces to conpare wth the wnch and deadl i ne
capacities, and divide the total resistance by the nechani cal advantage. The
result is the force of the fall line. The fall line force nust be | ess than
the capacity of the effort. This step in the recovery procedure is the key
step to sol ving the probl em

(2) Wen verifying the solution, if the conputed fall line forceis
greater than the effort, the nechani cal advantage nust be increased. Note
that no physical work has taken place up to this point. As aresult, no tine
is lost in noving equi prent or having to reerect rigging equi pnent. Conput e
the deadline force, determne the required strength of equi pnent capacity,
and choose the correct equi pnent to use as deadl i nes.

f. BEect Rggng




(1) Hrst, orient the crew they should be instructed to assenbl e
the tackle and then nove to a safe | ocation. Advise the crew nenbers of the
plan, direct themto erect the tackle, and assign specific tasks.

(2) Next, informthe crew nenbers who have finished their task to
assi st those who are having difficulty. The crew nenbbers can save tine by
havi ng a t horough know edge of the tackle to be erected and by hel pi ng each
ot her.

(3 Hnally, and nost inportant, nake sure all safety precautions
are observed.

g. Recheck R ggi ng

(1) Hrst, nmake sure that the tackle is rigged for proper and safe
operation. Drect the operator to renove the slack fromthe lines and to
inspect for correct assenbly. |f any corrections nust be nade, direct the
crew nenbers to nake t hem

(2) Next, explain the actions of the operation to the operators of
the recovery vehicle and the other vehicle(s) invol ved.

(3) Now the operators shoul d be prepared to act on prearranged
signals, and nove to a safe | ocation where signal s can be observed by all
participating in the recovery operation.

h. You Are Ready. The operators shoul d be signal ed to apply w nch power
to recover the load. Al personnel involved in the recovery operation shoul d
be on the alert and nake sure that nothing obstructs the operation of the
equi prent, and that all are in a safe | ocation.

3. QOWPUINI NG THE TOTAL LOAD RES STANCE

a. Resistance is the force that tends to oppose or retard notion. In
recovery operations, resistance is caused nost often by terrain conditions
such as nud, sand, water, or the recovery tackle itself.

b. Types of Resistance

(1) Gade resistance

(a) Gade resistance is created when a vehicle noves up a
slope and gravity affects the weight of the vehicle.

(b) Gade resistance is estimated as equal to the wei ght of
the disabl ed vehicle, plus the cargo. Even though the actual grade
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resi stance nay be | ess than the weight of the vehicle, the nost resistance
encountered on a grade is the weight of the disabled vehicle and its | oad.

(2) CQverturning resistance

(a) Qrerturning resistance is that part of the weight of the
vehi cl e whi ch acts against the force exerted to bring the vehicle back onits
wheel s.

(b) Overturning resistance is estinated at approxi nately hal f
the weight of the disabled vehicle. Haf the weight of the vehicle is the
nost that wll be beyond the center of gravity.

(3) Mre resistance

(a) Mre resistance is created when nud, snow or sand
becones i npacted around the wheel s, axle, or cab of the vehicle.

(b) Mre resistance is estinated dependi ng on how deep the
vehicle is mred. Avehicleis mred wen it is stuck in snow nud, or sand
and can no |longer nove under its own power. There are three depths of mre
resi st ance.

1 Wieel depth. Awvehicle mred up to, but not over,
the center of the hub. Estinate the wheel -depth resistance as equal to the
wei ght of the vehicle plus cargo.

2 Fender depth. Avehicle mred fromthe top of the
hub and up to, but not over the fenders. Estinate the fender-depth
resistance as twce the total weight of the vehicle plus cargo.

3 Gab depth. A vehicle mred over the fenders or on
the cab of the vehicle. Cab-depth resistance is estimated as three tines the
wei ght of the vehicle plus cargo.

(c) Wen estinating the resistance for a mred vehicl e that
is loaded, estinate the resistance by adding the weight of the load to the
wei ght of the vehicle.

(4 \Wter resistance. Vdter resistance occurs when subnerged
vehicles are pulled fromwater to land. The anount of resistance net wll be
estinated the same way as | and resi st ance.

(5 Tackle resistance. Tackle resistance is that part of the total
resi stance which is added to the recovery by friction in the tackle. Tackle
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resistance is estimated as an additional ten percent of the | oad resistance
for each sheave used in rigging.

c. Wsing a Mechani cal Advantage to Qver cone Resi st ance

(1) A nechanical advantage is a small amount of force applied over
a long distance to nove a heavy | oad a short distance. A nechani cal
advantage is the mul tiplication of force.

(2) A nechanical advantage i s needed whenever the | oad resistance
is greater than the capacity of the available effort.

d. Gonputing the Mechani cal Advant age (VN

(1) To determne the anount of nechani cal advantage necessary in a
recovery operation, divide the | oad resi stance (LR and the vehicl e wei ght
plus cargo by the available effort (AE (w nch capacity), and round any
fraction up to the next hi gher nunber.

(2) The nechanical advantage is the only itemin the recovery
application that is rounded to a whol e nunber. Rounding up i s required
because only whol e nunibers can be ri gged.

e. Conputing the Resistance of a Tackl e

(1) Atackle is a conbination of ropes or cables and bl ocks used to
gain a nechani cal advantage or to change the direction of pull. The tackle
is classified as sinple or conpound.

(a) The sinple tackle is one rope or cable wth one or nore
bl ocks. S nce the wnch has only one cable, the sinple tackle wll al nost
al ways be used for recovery operations.

(b) The conpound tackle is nore than one rope or cabl e used
wth two or nore bl ocks. The conpound tackle is a series of two or nore
sinple tackles. The output of one sinple tackle is used as the effort for
the ot her.

(2) Gonputing tackl e resistance

(a) Fiction created by a tackle sheave rotating on its pin,
the rope flexing around the sheave, or the rope scuffing in the groove of the
sheave causes a | oss in energy as the rope passes around the sheave. This
loss is resistance and nust be overcone before the resistance of the | oad can
be overcone. Each sheave in the rigging wll create resistance.
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(b) To determine the tackle resistance, multiply ten percent
of the | oad resistance by the nunber of sheaves in the rigging.

f. Total Load Resistance. S nce tackle resistance nust be overcone
before a | oad resi stance can be noved, the two resistances (I oad and tackl e)
are added. This resistance is the total resistance that the available effort
nust over cone.

4. | DENTN H CATI ON GF SAFETY REQU REMVBENTS FCR VEH A_E RECOVERY CPERATI ONS

a. Handling Gabl es and Wre Ropes

(1) Cables and wire ropes nay becone danaged t hrough nornal or
inproper use. The wres that nake up the strands of the rope nay break
t hrough nornal operation.

(2) MNake sure when handling wre ropes to al ways wear heavy,
| eat her-pal ned gl oves to prevent injuries or cuts to your hands from broken
W res.

(3) Never let a noving cabl e slide through your hands even when you
are wearing gl oves since broken wres can cut through the gl oves.

b. Positioning of the Hok

(1) Wen rigging for recovery, the hook shoul d be positioned wth
the open part (throat) upward. If the hook shoul d strai ghten out froman
overl oad, the rigging woul d be forced dowward.

(2) If the hook was positioned wth the open part down, the rigging
woul d travel upward unrestrai ned and cause serious injury to personnel and
damage to equi pnent .

(3) Wen using pins wth safety keys, such as the type in sone tow
bars, all pins in a vertica plane shoul d have their heads pointing up.
Then, even if the safety key should break or fall out, the pins wll renmain
inpositionif the |oad shifts.

c. Pacenent of Safety Keys in Shackle Bins

(1) Sone shackles use a threaded-type pin. If the pinis not
conpl etely threaded into the shackl e part, the shackle or pin can be bent or
broken when force i s appli ed.

(2) Safety keys should be in place on all tow hooks, shackles, or
other itens of rigging equi pnent requiring them Even though the safety key

V-12



supports no great load, its absence can allowa pin to nove and pl ace an
excessive force on only a part of a connection.

d. R gging Between \ehicl es

(1) Wen rigging is being erected between vehicles, turn the
engines off on all vehicles and apply the parki ng/ energency brakes. This
prevents possible injury to the riggi ng personnel or danage to the vehicl es.

(2) Wen riggings are erected using a recovery vehicle that nust
have its engine running to operate the equi pnent, the driver wll remainin
position in the vehicle, the wheels wll be chocked, and the brakes applied
to prevent novenent of the recovery vehicle.

e. Inspecting R gged Equi pnent

(1) A rigging equi pnent used in the recovery operations shoul d be
i nspected thoroughly before the recovery operation starts.

(2) The recovery vehicle operator should be directed to apply power
to the wnch to renove the slack fromthe rigging cable, then the operation
shoul d be stopped so the rigging can be inspected w thout endangering
per sonnel .

f. Safety Precautions

(1) Inspection of rigging for crossed cabl es

(a) Before the w nching operation is continued, nake sure the
rigging lines are not crossing each other. Qossed rigging |ines can rub
agai nst each ot her causi ng damage to the cabl es and i ncrease the anount of
t ackl e resi st ance.

(b) Qossed cables are only reconmended for tow ng, not
recovering di sabl ed vehi cl es.

(2) Inspection for the spillage of fuel or oil
(a) If fuel or oil has spilled fromthe disabl ed vehicle,
there nust be NO SMIKI NG and NO CPEN FLAMES.  Mike sure the exhaust flash
fromother vehicles is not directed at the vehicle wth spilled fuel or oil.
(b) Mke sure that spilled fuel or oil is thoroughly cl eaned

up before attenpting to start the engines of the vehicles used in the
recovery operati on.
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(c) Wen winching or lifting a disabled fuel carrier,
thoroughly ground the vehicle to keep static electricity fromigniting the
fuel. The fuel carrier shoul d have the groundi ng equi pnent needed.

(3) Acceleration inpact. Do not apply | cads suddenly. This puts
excessive strain on the equipnent and it nay fail. Failure of the rigging
equi pnent occurs when a weight is allowed to fall for a distance and is
suddenly stopped. A simlar strong force occurs when power is engaged
suddenl y.

(4) Avoi dance of backl ash

(a) Mke every effort to stand clear of any wre rope that is
under tension. Wen a wre rope is drawn taut and then rel eased suddenly by
a break, its recoil (or backlash) wll cut a personin tw or danage
equi prent .

(b) A broken w nch cabl e snappi ng back coul d be conpared wth
arifle bullet except the bullet nakes a fairly clean hol e and the w nch
cabl e nakes a nessy wound.

(c) Wre rope under stress should be treated wth the sane
respect you woul d a | oaded rifle.

(5 Bl oynent of the ground gui de

(a) For safe control of a recovery operation, there shoul d be
nly one ground guide. To prevent confusion, the ground gui de shoul d stand
separately fromother personnel at the recovery site and where operators can
easi | y observe the signals.

(b) The operators in the recovery operation nust know the
neaning of the signals to be used and act only on the signal s given by the
ground gui de.

(6) Qperator/driver safety. Qperators and ot her personnel, in both
the recovery and di sabl ed vehi cl es, shoul d keep their doors closed and
w ndshi el ds in place and be observant of all signals.

5. RECOERNG A VBEH AE WS NG MECHAN CAL AND NATLRAL ANCHCRS

a. \Wehicles used in a recovery operation frequently may have to use a
rigid point of support when novi ng heavy | oads wth w nch and tackle(s). An
anchor can assist in holding the recovery vehicle, in providing a change in
the direction of pull, or in supporting part of the |oad during a recovery
oper at i on.
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b. There are two types of anchors, natural and nechanical, that can be
used in the recovery of a disabled vehicle.

(1) Anatural anchor is an anchor that does not have to be
constructed. Exanples are trees, tree stunps, |arge rocks, or other
vehicles. Avoid dead or rotten trees or stunps and rocks that are not |arge
enough or entedded firny in the ground.

(a) A vehicle can be used as an anchor to assist in the
recovery of a mred vehicle wth a w nch.

1 The wnch cable of the mred vehicle is extended to
the anchoring vehicle and the mred vehicle wnches itsel f out.

2 The anchoring vehicle should not attenpt to pull; it
isonly an anchor. This elimnates the chance of damage to the w nch.

(2) There are several types of nechani cal anchors. The type
constructed depends on the holding ability requirenents, the type of soil,
availability of materials, and the situation.

(a) A picket holdfast is constructed by using two or nore
sound wooden pickets at |east three inches in dianeter and five feet |ong.

1 The pickets shoul d be driven about three feet into
the ground, three to six feet apart, and in line wth the deadl i ne.

2 The pickets should be tied together with a fiber rope
by first tying one end of the rope to the top of the front picket wth a
clove hitch. Then nake four to six waps of the rope, starting fromthe top
of the front picket to the bottomof the rear picket, and tie the other end
of the rope to the bottomof the rear picket wth a clove hitch.

3 FHnally, pass a stake between the rope waps nidway
between the pickets, tighten the rope by twsting it wth the stake, then
drive the stake into the ground. Repeat this operation for each successive
pair of pickets.

4 The strength of the picket hol df ast depends nainl'y on
the first, or front picket. To reinforceit, drive two or nore pickets into
the ground close to the front picket. Tie themtogether before tying to the
rear picket.

(b) A sand parachute is used as an anchor in a sandy area
wth no trees.
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1 Ogalarge, deep hole and line it wth a tarpaulin.

2 The tarpaulinis then filled wth the sand renoved
fromthe hole, the four corners are |ashed together, and the rigging is
at t ached.

3 The sand parachute has limted hol ding ability and
shoul d not be used when a major effort is required.

(c) A scotch anchor is used to anchor a truck during a
W nching operation when natural anchors are not avail abl e.

1 Frst, select alog at |east six inches in di aneter
and two feet |onger than the vehicle i s w de.

2 DOg ashallowtrench about three to four inches deep
parallel tothe front axle, just ahead of the front wheels.

3 Next, lay a towchain or a couple of chains, across
the trench, place the Iog in the trench, and nove the vehicle forward unti |
both front tires are agai nst the | og.

4 Hnally, attach both chain ends to the lifting
shackl es and renove all slack fromthe chain.

5 As power is applied to the wnch, the front wheel s

are pulled onto the 1og, pulling the chain taut and anchoring the vehicle.

(d) The log deadnan is one of the best types of constructed
anchors and can be used for heavy |loads. It consists of alog, tinber, steel
beam or other simlar objects buried in the ground wth a deadl i ne connect ed
toit at the center. To construct a | og deadnan, the foll ow ng steps nust be
conpl et ed:

1 FHrst, select a place where the direction of pull is
as nearly horizontal as possible, such as a sharp bank or crest. You can
obtain nore hol ding power wth | ess digging.

2 Next, when digging, slant the trench at least fifteen
degrees fromthe vertical and undercut towards the disabl ed vehicle.

3 Wen the digging is conpl ete, Iay t he deadl i ne over
the trench, lay the deadman in the hol e over the deadline, and drive the
stakes in front of the deadman at each end to hold it in place.

4 Next, tie the deadline to the center of the deadnan
so the main or standing part of the line | eads fromthe bottomof the
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deadnan. D g a narrowtrench for the deadline, bearing to the deadnman. |f
the deadline has a tendency to cut into the ground, place a |log or plank
under the line at the outlet fromthe inclined trench.

5 Now tie the deadline to the center of the deadnan so
that the nain part of the line |eads to the bottomof the deadnan. This wl|
prevent the deadnan fromrotating out of the hole.

6. THE MO038 WNCH CHARACTER STI CS AND CPERATI ON

a. MO38 \ehicle Wnch Characteristics and capabilities

(1) The MO38 is equipped wth an el ectrical wnch that is powered
by the vehicle's electrical system

(a) the wnchis equipped wth an electronic current [imter
swtch to prevent wnch overload. |f the wnch stops repeated y during
operation and restarts in approxinately five seconds, the current limter is
bei ng activated, indicating an overload condition.

(b) The electronic wnch is al so equipped wth a thernal cut-
off swtch to prevent the wnch fromover heating.

1 If the wnch stops during operation, and does not
restart wthin five seconds, wait approxi nately two mnutes to |l et the w nch
cool off and allowthe thernal swtch to reset.

2 If thewnchis still inoperative after five mnutes,
notify unit nai ntenance per established SCP.

(2) The listed nmaxi numcapacity for the MO038 front w nch is 6,000
pounds.

(3) The wnch enpl oys one-hundred feet of three-eights inch
di aneter wre ropel/ cabl e.

b. Nonencl ature and Purpose of the MO038 Wnch Gonponent s

(1) The manual |y operated clutch lever, located at the right front
of the w nch, when turned countercl ockw se wll place the wnch in the free
spool position, and when turned cl ockw se w Il engage the w nch.

(2) The renote control swtch wth electric cable, located in the

stowage box on the left side of the wnch, operates the wnch notor to turn
the wnch in and out.
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(3) The cable guide at the front of the winch is used to control
the w nch cabl e duri ng w nchi ng operati ons.

c. peration of the M038 Wnch

(1) Preparation of the wnch for use.

(a) Hrst, park the vehicle directly facing the vehicle to be
w nched, and place the transmission in "N (neutral).

(b) Next, apply the parking brake.

(c) If theengineis running leave it on, if not start the
engi ne.

(d) Now chock the wheel s of the w nching vehicle to prevent
it fromnovi ng during the w nchi ng operati on.

(2) Ww nding the w nch cabl e.

(a) Hrst, turn the clutch | ever countercl ockw se to "FREE

=

Do not power out the w nch cable for nore than ten
feet.

2 Free spooling shoul d be used for paying out |ong
I engths of winch cable to prevent damage to the w nch.

3 Mke sure that four waps of wnch cable renain on
the drumat all tines when fully extending the wnch cable. Failure to do so
nay cause injury or death to personnel .

4 To allowfor wnch notor startup for naxi numpulling
power, allowone foot of slack in the wnch cable prior to starting w nching
oper ati ons.

(b) MNow connect the wnch cable to the | oad.
(3 Wing the M038 wnch to pull a | oad.

(a) Hrst, direct all personnel to stand clear of the w nch
cabl e during the w nchi ng operati on.

(b) Next, renove the control swtch fromthe stowage box.
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(c) Now turn the clutch | ever clockw se to the "ENGAGE'
posi ti on.

(d) Wth the clutch lever in the engaged position, pull out
the hand throttle until the desired engine speed is obtained. Do not fully
apply the hand throttle during an engi ne "NO LOAD' conditi on.

(e) Now operate the renote control swtch "IN or "QJI
until the vehicle has been retrieved.

(4) Securing the MO038 w nch after operati on.

(a) Hrst, wnd the winch cable onto the drumuntil the hook
is four feet fromthe cable guide. The w nch cable nust be wound on to the
drumunder a load of at |east five-hundred pounds or the outer waps wll
draw into the inner waps danagi hg the w nch cabl e.

(b) Next, turn the clutch | ever counterclockw se to the "FREE
SPOO" position, and rotate the drumby hand to retrieve the renai ning cabl e.

(c) MNow place the remote control swtch in the stowage box,
and turn the clutch | ever clockw se to the ' ENGAGED position.

(d FHnally, release the hand throttle and turn off the
retrieving vehicle's engine.

7. THE MB13 FRONT WNCH GHARACTER STI CS AND CPERATI ON

a. MI13 \Wehicle Wnch Characteristics and Capabilities

(1) The MB13 vehicle is equipped wth a transmssion driven power
takeoff (PTQ front nounted w nch.

(2) The maxinumsingle part line pull for the wnch is 20,000
pounds.

(3) The wnch also has an internal autonatic safety break desi gned
to hold the winch | oad when the PTOis shifted or the power to the wnch is
i nterrupt ed.

b. Nonencl ature and Purpose of the MB13 Front Wnch Gonponent s

(1) The drumlock knob |ocated on the left side of the wnch is
pushed in to | ock the winch drumwhen not in use and pul | ed out and turned
one-quarter turn to unl ock the w nch drumwhen the wnch is in use.
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(2) The drumclutch lever located on the | eft rear portion of the
wnch is pulled anay fromthe wnch to engage the w nch and pushed in to
di sengage the w nch.

(3) The front winch control |ever located in the cab, center on the
floor, is pulled back to wnd the front w nch and pushed forward to unw nd
t he w nch.

(4) The power divider control lever, located to the left of the

vehicle operator's seat, is pushed forward to provide power to auxiliary
equi prent (w nch) and pul | ed rearward to di sconnect the power source.

(5 The wnch is connected to the PTOby a drive shaft which is
secured to the wnch input shaft by an al um num shear pi n.

(a) Never substitute the alumnumshearpin with rivets, pins,
bolts, or nails. The use of these itens wll result in danmage to conponents.

c. peration of the MB13AL Font Wnch

(1) Preparation of the wnch for use.
(a) Hrst, start the vehicle engine.

(b) Next, park the vehicle directly facing the vehicle to be
w nched, place the gearshift lever inthe "N (neutral) position, and engage
the parking brake by pulling it up.

(c) Nowpull the drumlock all the way out, turn it one-
quarter turn, and release it. This wll allowthe drumto turn freely so
that the cable can be pull ed out.

(2) Ww nding the w nch cabl e.
(a) Hrst, engage the drumjaw by novi ng the drumcl utch
| ever away fromthe w nch.

(b) Next, unhook the w nch cabl e chain hook fromthe right
lifting shackl e and pass the hook through the left Iifting shackle.

(c) MNowpull the wnch cable chain hook down and under the
center of the front bunper.

(d) Wth the w nch cabl e chain hook free, pull the cabl e hook
until enough cabl e has been unwound to reach the load that is to be pul | ed.
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1 Leave at least four turns of the cable on the drum
The cable clanp screw by itself wll not hold the cabl e around the drumwhen
aload is being pull ed.

2 To stop the cable fromunw nding too fast, an
internal drag brake is installed in the w nch.

(3) Wing the M813 wnch to pull a | oad.

(a) Hrst, depress the clutch pedal, Iift the hinged | ocki ng
plate on the floorboard and pull the wnch control |ever into the w nd
position, and push the transfer control lever in the "L" (low position.

(b) Now nake sure the transmssion gearshift lever is in the
"N' (neutral) position.

(c) The wnch operating speed can be regul ated by either

depressing the accel erator pedal or pulling out the hand throttle control
handl e.

(d) Do not operate the wnch at excessive or erratic speeds,
whi ch may cause an overload, resulting in a broken w nch shearpin.

8. THE M25 WNCH CHARACTER ST1 CS AND CPERATI ON

a. Characteristics and Capabilities

(1) The MI25 is equipped with a hydrauli c powered front w nch.

(a) The wnch is powered by a hydraulic systemthat converts
nechani cal power fromthe engine into fluid power by the use of a hydraulic
punp, and back into nechanical power at the w nch drive notor.

(b) The transmssi on power takeoff (PTQ provides the driving
power to the hydraul i c punp.

(c) The wnch notor converts the hydraul i c power into
nechani cal power as this hydraulic oil is forced, under pressure, through
wormgears in the wnch notor. This action rotates the w nch drum

(2) The nost inportant single itemin vehicle recovery is the wre
rope. The front wnch on the M25 enpl oys 200 feet of 5/8 inch wre rope
that we coomonly call a cable. Wre rope is nade of nany wres, usually pl ow
steel for wnches. These strands are tw sted together around a core to nake
the wre rope.
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(3) The listed capacity for the wnch is 20,000 pounds. Do not
attenpt to recover vehicles that weight over 20,000 pounds wth this w nch
using a straight line pull.

b. Preparation of the \ehicle

(1) Position the vehicle. Hrst, we need to position the vehicle
for w nchi ng.

(a) Park the vehicle directly facing the direction of the
pull, if possible. Adirect pull provides |ess resistance on the cable.

1 If the vehicle cannot be lined up in adirect line
wth the load, line the vehicle up wth a strong go-between obj ect, such as a
arge tree.

2 The wnch cable is then run to this go-between
obj ect, placed through a snatch bl ock, then on to the | oad.

(b) PRace the transmssionin "N (neutral) and apply the
par ki ng brake.

(2) Next, turntheignition swtch and battery swtch to the "G+F"
posi ti on.

(3) Now check the oil level inthe hydraulic oil reservoir. The
reservoir is located on the right side of the vehicle between the tool box
and the rear tires. Renove the filler cap and pull out the dipstick. The
ol level nust be above the red area of the dipstick.

c. UWwnding the Wnch Cable. The next step is to unwnd (pay out) the
w nch cable. There are two nethods for doing this.

(1) The first nethod is called "freewheeling.” This nethod nust be
used if there is only one individual present to do the wnching. It is also
used when a lot of cable is needed, or when the entire cable is stretched out
tocleanit. To use this nethod:

(a) Free the wnch cabl e chain and hook fromthe vehicle
bunper and lifting shackl es.

(b) Pull out the drumlock knob, rotate it 90 degrees in
either direction, then rel ease the knab.

(c) Gab the chain hook and sinply pull out as nuch cabl e as
you need. Don't pull to fast or the cable may try to kink or knot.
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(d) The wnch drumw | continue to be freewheeling until the
drumlock is placed in the | ocked position or the wnch clutch i s engaged.

(e) Don't pull out the entire cable unl ess you are changi ng
cables. Aways leave at least four turns of the cable on the drum This
w il prevent you frompulling the cable fromthe drum

(2) The other nethod used to pay out the cable uses the vehicle's
power and requires two individuals, one to operate the controls and one to
handl e the cable. This nethod is used prinarily when just a short |ength of
cable is required or when the operator wants to keep the cabl e wound ti ght
around the drum To use this nethod:

(a) Hrst, free the wnch cabl e chain and hook fromthe
bunper and |ifting shackl es.

(b) Pull out the drumlock knob, rotate it 90 degrees in
either direction, then rel ease the knaob.

(c) Release the hinged latch and pull the clutch | ever in the
direction anay fromthe wnch as far as it wll go.

(d) Mke sure the transfer case shift lever is in high range.

(e) Mke sure the parking brake is set and start the
vehi cl € s engi ne.

(f) PRace the transmssion selector in "1-5" (drive) and pul |
the transmssi on power takeoff control |ever back to "ENGAE " Then return
the transmssion selector lever to "N (neutral).

(g0 DOrect the cable handler to nmaintain tension on the cabl e
to prevent it fromkinking.

(h) Push the front wnch control lever forward to "UNVND'
and hol d.

(i) The wnch speed and capacity is regul ated by the engi ne
rpm To increase the speed, depress the accel erator pedal or adjust the hand
throttle control.

(j) Wen the desired amount of cable is payed out, rel ease
the wnch control lever and it wll return to neutral.

d. Rew nding the Wnch Cable. The procedures are the sane if you are
rewnding a cable after cleaning it or pulling a lcad. The rew ndi ng

V- 23




procedures require two individuals, one to operate the controls and one to
nani pul ate the cabl e.

(1) The first stepis to start the engine.

(2) PRull the clutch lever as far in the direction anay fromthe
wnch as it wll go. This wll have to be done only if the freewheeling
net hod was used. Qherwse, it wll be inthis position.

(3) Engage the PTQ It wil be engaged, unless the freewheeling
net hod was used.

(4 Pull the wnch control |ever back to the "WND' position and
hold it there for wnding or pulling. Wnd the cable slowy.

(5) The other crew nenber wll guide the cable onto the drumwth a
pi ece of wood, naking sure each | ayer of cable is wound on the w nch drum
evenl y.

(6) If a disabled vehicle is being recovered, nmake sure the cabl e
is not guided onto the wnch drum Al personnel on the ground shoul d be a
safe distance anay fromthe cable, in case the cable shoul d break.

(7) If the tenperature is above 70 degrees Fahrenheit, stop the
w ndi ng operation by rel easing the wnch control |ever after every 100 feet
of cable has been wnched in. Sop the operation for six mnutes. During
this period of tine, |eave the truck engine iding and the power takeoff
control lever engaged. Failure to do this nay cause danage to the w nch.
Resune w nding after six mnutes.

(8) FRelease the wnch control |ever just before the chai n reaches
the winch drum The crew nenber handling the cable wll signal this.

(9) The crew nenber w Il naintain nanual tension on the cabl e and
di sengage the drumcl utch by pushing the clutch control |ever toward the
wnch. Do not force the clutch control lever. |If it does not easily
di sengage, slightly engage the wnch control lever in "WND' until the clutch
can be di sengaged w thout force.

(10) Swng the hinged latch down to | ock the clutch control lever in
t he di sengaged position.

(11) Pull out and rotate the drumlock 90 degrees to the | ock
position. You nay have to rotate the drumslightly to ensure the | ock
pl unger engages.
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e. Preparing the Wnch Cabl e for Travel

(1) Frst, run the wnch cabl e chain and hook under and over the
right frane extension, then across the top of the right bunper.

(2) Next, renove the right tow ng shackl e by unsnappi ng the safety
key and renovi ng the shackl e bol t.

(3) MNow place the tow ng shackle over the chain and reinstall the
shackl e.

(4 Hnally, attach the cable hook to the left tow ng shackl e.

9. TONNG G MAR NE GORPS MOTCR TRANSPCRT VEH CLES

a. The towng of notor transport vehicles outlined inthis |esson wll be
the flat townethod using a towbar. Tow bars can be found on either the
w ecker recovery vehicle or in the Gormon No. 1 Tool Kit.

b. Hat Towng of the M39 Series \ehicl es.

(1) Safety procedures.

(a) Hrst, nake sure that no personnel are riding in the towed
vehi cl e.

(b) Do not use towng to start the engine of any vehicle wth
an autonati c transm ssion.

(c) Mke sure that the transmssion, transfer case, and power
take-of f (PTQ of the towed vehicle are in the "N (neutral) position.
H aci ng these conponents in the neutral position wll prevent the
transmssion of the towed vehicle frombei ng danaged.

(d) If the conpressed air systemof the towed vehicle is
inoperative, cage the spring brakes. GCaging the brakes wll| cause the brake
to rel ease and prevent the wheel s fromdraggi ng.

(e) Do not connect the energency and service air lines of the
conpressed air brake systemof the towed vehicle if the systemis
inoperative. |If the air lines are connected, the equi pnent nay be danaged
and soneone nay be injured or Kill ed.
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(f) During nornal tow ng procedures where nothing i s wong
wth the power plant of the towed vehicle, renoval of the drive shaft is not
required.

(2) Tow ng the M)39 series vehicle.

(a) Hrst, renmove the lifting shackles fromthe front bunper
of the towed vehicle and stow the shackles in a safe pl ace.

(b) Next, adjust the towbar to the fully col | apsed positi on,
and install the clevis end of the towbar to the front bunper shackl e
brackets and secure themin place wth the clevis bolt and safety pin.

(c) Wth the tow bar secured to the towed vehicle, install
the yoke end of the tow bar to the pintle hook of the tow ng vehicle and
install the safety pin.

(d Nowinstall the chains |oosely through the front springs
of the towed vehicle, crisscross the chains and connect themaround the frane
of the tow ng vehicles. The chains should be clear of any lifting brackets
or Wring.

(e) Wth the chains properly installed, connect the energency
and service air lines to the half couplings on each vehicle.

(f) Nowrel ease the parking brake and pl ace the transm ssion,
transfer case, and PTOin the neutral position on the towed vehicle.

(9) Fnaly, turn on the hazard warning lights on both
vehi cl es.

c. Hat Towng of the MBO9 Series \ehicle

(1) Safety precautions.

(a) Any MB09 series vehicle wth an inoperative brake system
wll only be towed wth a tow bar.

(b) Mehicles wth conpressed air inthe air reservoir nay be
toned wth a towbar, towchain, or towcable if the towed vehicle has at
| east seventy-five pounds per square inch (psi) on the air pressure gauge,
indicating that enough pressure is inthe air reservoir to operate the
servi ce brakes.

(2) Tow ng the MBO9 series vehicle.
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(a) The first step in preparing a MB09 series vehicle for
flat towngis to fully collapse the towbar and connect the tow bar to the
towed vehicle' s lifting shackl e bracket and the towng vehicle's pintle as
was previously instructed on the M39 series vehicle.

(b) Next, connect one end of the safety chains to the spring
hangers on the towed vehicle, crisscross the chains, and connect the ot her
end to the tow ng vehicl e.

(c) Now connect the air brake systemof the tow ng vehicle
to the intervehiclar couplings |ocated under the front fender of the vehicle
that is being towed.

(d) Wth the intervehiclar cable connected, turn on both the
servi ce and energency brake shutoff val ves on both vehicles. Failure to turn
on the air shutoff valves will result in the |oss of brakes on the towed
vehi cl e.

(e) Now depress the clutch on the towed vehicle and pl ace the
transmssion and transfer case in the neutral position.

(f) FHnaly, release the parking brake of the towed vehicle.

d. Hat Towng the M98 Series \ehicle

(1) Safety precautions.

(a) Do not exceed a tow ng speed of thirty mles per hour or
atowng distance of thirty mles wthout first renoving the front propeller
shaft and the rear propeller shaft wth the parking brake rotor. Failure to
renove the shafts will result in danage to the transmssion and transfer
case.

(b) A ways use a tow bar when tow ng a M98 series vehicle,
never use a tow chain and tow cabl e.

(2) Tow ng the MX98 series vehicle.

(a) Hrst, attach the towbar to the tow ng shackl e brackets
of the vehicle to be towed and the pintle hook of the tow ng vehicle.

(b) Next, attach the safety chain to the vehicle frane
directly behind the bunper on the towed vehicle and the bunperette on the
towng vehicle. Qisscross the safety chains and |l et themdi p about one foot
fromthe ground.
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(c) Now place the transmssion and transfer case shift |evers
inthe "N (neutral) position.

(d FHnally, release the parking brake. n the new
configurations, the parking brake button nust be depressed before the parking
brake | ever can be noved to rel ease the parking brakes.

e. Hat Towng the Logi stics \Wehicle System (LVS)

(1) Safety procedures.

(a) Never prepare a disabled vehicle for flat towng until
the vehicle has been safely rigged the tow ng vehicl e.

(b) Do not use towstraps or cross chains to flat towa LVS
If these itens are used, personnel may be injured or the equi pnent coul d
becone danaged.

(c) Do not exceed a five mle per hour speed |imt or one
hal f mle distance wthout di sconnecting the vehicle's drive line. If these
limts are exceeded, danage to the vehicle transmssion wll occur.

(d) Wen towng a disabled LVS a speed limt of fifteen
mles per hour wll NOI' be exceeded.

(e) Never rig an LVS Front Power Lhit for flat towng if it
is uncoupled fromits trailer unless it is safely secured to prevent tipping.

(f) Except in an extrene energency condition, do not flat tow
an LVS wthout first disconnecting and securing the vehicle drive |ine.

(g) |If using a vehicle other than the LVS wecker for tow ng,
the wecker's heavy duty tow bar, short and long lifting chains, and air
lines wll nust be used.

(h) If the disabled vehicles air systemis inoperative, the
brakes of the disabl ed vehicle nust be caged.

(2) Tow ng the LVS

(a) Hrst, position the towng vehicle directly inline wth
the front of the disabled vehicle; allowng adequate space for working.

(b) Next, place the tow ng vehicle' s transmssion shift |ever
inneutral and apply the parking brake val ve.
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(c) Being very careful because the towbar is extrenely
heavy, fully extend the tow bar and secure the tow bar brace to the tow bar
wth pins and retai ning pins.

(d) MNow install the clevis of the towbar in the upper tow
eyes of the towed vehicle, and secure the assenbly wth the pins and
retai ning pins.

(e) Wing two crew nenbers to lift and hold the tow bar in
position for coupling wth the pintle hook at the rear of the tow ng vehicl e,
direct the tow ng vehicle slowy backwards until the eye of the tow bar can
be installed on the pintle hook.

(f) Wth the towbar resting on the pintle, close and | ock
the pintle hook.

(g0 Now attach the two short lifting chains to the tie
down/lifting brackets at the rear of the tow ng vehicle using shackl es and
pi ns.

(h) Next, install the two long chains to the front power unit
of the towed vehicle through the | ower toe eyes using shackl es and pins.

(i) Wth the chains connected to the vehicles, cross the |ong
and short chai ns over each other, and connect the grab hook of the short
chains to the second |ink bel owthe grab hook ends of the | ong chai ns.

(j) MNowinstall the two snall shackles on the long lifting
chains so that the chains will not cone apart during the tow ng operation.

(k) If the disabled vehicle s brake systemis operabl e,
connect the air |ines between the two vehi cl es.

1l Frst, connect the air lines to the glad hands at the
rear of the tow ng vehicle.

2 Next, insert the air lines through the front grille
of the disabled vehicle and wap themabout 2 1/2 tines to prevent the |ines
fron draggi ng on the ground.

3 Nowconnect the air lines to the front glad hands of
the di sabl ed vehi cl e, service-to-service (bl ue-to-blue) and energency-to
energency (red-to-red).

(1) Wththe air lines properly connected, open the ball
val ve to rel ease the disabl ed vehicle' s parking brakes.
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(m Hnaly, place the disabled vehicle s transmssion
shifter in Drive-3, the transfer case shifter in lowrange, and push the
parki ng brake val ve in to rel ease the parking brake.
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